ABSTRACT
INTRODUCTION
Rain makes asphalt road to become damage with potholes. Rain causes water drainage to be overflown and causes long-term flood. The asphalt has an anti-water characteristic, which causes water to be hard to be integrated with its material, since it was made from oil and thus water can not integrated with it. Then the asphalt function as a binder becomes fail while water damps it. When asphalt loses it function as a binder, the aggregates slips through and the road can not do the function. Alternatively, the aggregates can be changed with the other materials which helps to be more strong binding its system. Some of them known as limestones. Limestone is one of largest amount stone has ever found. It also used as a filler of asphalt concrete. This kind of stone has many function in construction material, such as stabilization of highway foundation (Wesley, 2010) . Limestone contains CaCO 3 (Calcium Carbonate) which is formed into rock and refined objects (fine grain shape). Limestone that can be found in nature is a magnesium limestone. There are some characteristic of limestone, including: (1) Color: White, brown white, and grey white, (2) Polish: Glass, and soil. Limestone is Tohor limestone (Calcium Oxide, CaO) that watered to produce heat and become hydrated lime (Calcium Hydroxide, CaOH) . This stone is used as a binder hydrolic which mixed with water and form into paste that will harden and unable to dissolve back in water (Hidayat, 2012) . These mixing parts, such as limestone and hydrated lime can be used as a filler in the asphalt concrete. Therefore those functions can be described more in this research. Filler influences the optimum asphalt through the surface area of the particles vast grounds, so that the properties of the surface will modify the asphalt characteristic, for example; the penetration, dactility, and resilience (Kumalawati, Tri and Mastaram, 2013) . Meanwhile, the type and quantity of filler also influence the quality of its mortar or paste. Except the fillers, adding materials such as chemical like polymer impact against the characteristics of asphalt concrete mixture (Achmad & Sutjahjo, 2011) . This 1 shows specification of asphalt modification. Samples are made from main test performed using Marshall method. The Marshall method is a method which combines a hot asphalt concrete with an absolute density approach. There are seven characteristics of asphalt concrete mixture: stability, durability, flexibility, fatigue resistance, surface skid resistance, waterproof function, and easy to be carried out (Edison, 2010) . Stability is the ability of an asphalt mixture to receive the load until the load fatigue occurs. Fatigue is a state of plasticity changes form an asphalt mixture that results from a load limit collapses stated in mm, or 0.01". Durability is the ability of a paved mixture that can last from disintegration due to traffic load and the change of asphalt due to oxidation. Suppleness (flexibility) is the ability to adjust the shape of the deformation due to gradual traffic loads without experiencing the rift and change of volume (Tahir, 2009) . Skid resistance is the ability to make the road surface to be anti-slip (not slippery). Those characteristics made impact for the performance of asphalt mixture so that the terms will degrade the performance of asphalt mixture (Suroso, 2009 ).
The purpose of the research is to inform about the influence by adding a mixture of limestone and lime on asphalt concrete mix, and to know the value of the stability and durability of asphalt concrete mixed with a filler of limestone and calcium hydroxide combined outages, as well as finding the levels of a mixture that are suitable for the circumstances of flood around Gunung Sahari, North Jakarta. The advantage of this research is to learn more about the asphalt mixture from the joint filler of limestone and calcium hydroxide of the outages to flood in Gunung Sahari, North Jakarta, and to learn about the strength and durability of them.
METHODS
The research experiment refers to the Indonesia National Standard. Indonesia National Standard used within this research includes: SNI 03-1968 -1990 , SNI 03-1969 -1990 , SNI 03-1970 -1990 , SNI 03-1971 -1990 , SNI 03-2417 -1991 , SNI 03-2441 -1991 , SNI 03-2439 -1991 , SNI 06-2489 -1991 , SNI 06-2456 -1991 . Other procedures that are not included in SNI use procedures that are commonly used, namely Bina Marga, AASHTO, etc. The research method used quantitative methods where the characteristics of asphalt mixtures were taken from samples that were created and analyzed in accordance with the obtained data. Then, it would be conducted by Marshall method which began with 1 asphalt levels i.e. 5.4% and 1 levels of various type of materials that consisted of limestone and calcium hydroxide as well as the 3 levels of combined ingredients of limestone and calcium hydroxide. The number of test objects for each of the levels are 5 pieces with a total weight of aggregates for 1 piece of test objects is 1200 grams and using the 2x75 compacting method. The completed test objects were weighed (dry) and weighed under the water prior to the immersion for an hour. After the immersion for an hour, saturated surface-dry (SSD) weighing was done. The test objects were soaked again in water bath with a temperature of 60 o C, then a test to get value of stability and flow from the test objects was performed using the Marshall equipment.
Presented writing systematics includes abstract, introduction, methods, results and discussion, conclusions and references. Abstract contains a summary of the study conducted to provide clear and concise information. Introduction describes the background of the research and information concerning materials that were used. Method includes the method used in writing the research and methods used to conduct the research. Results and discussion contain the results obtained that will be discussed and analyzed in accordance with the references. The conclusion lays out the core of the research that has been done to get the clear conclusions.
RESULTS AND DISCUSSIONS
The research uses 25 samples with each of the different levels. The composition of the levels that are used with 5.4% asphalt rate is 10% limestone, 10% Calcium hydroxide, 5%-15% with a 5% increase of limestone and Calcium hydroxide. Each test object is done by bulk specific gravity, VIM, VMA, VFA, stability, and flow. The result of these tests is presented in Figure 1 below. The levels of the mixture between limestone and calcium hydroxide in Figure 2 shows that the additional mixture of limestone and calcium hydroxide increased stability and decreased the flow on the percentage of 8.75%. The percentage led to the left part since the flow and stability do not meet the determined standard thus the percentage led to smaller percentage. On the other hand, bulk specific gravity, VIM, VMA, and VFA showed that all the samples in accordance with the standards of SNI, thus Figure 3 is represented up to 15%. The withdrawal of 8.75% is based on the six parameters of the testing that has been done to produce the optimum levels of limestone and calcium hydroxide on the percentage.
Figure 2 Bulk Specific Gravity
Bulk specific gravity indicates that there is a rise in the rate of 5%-10%. The specific gravity on each of the asphalt levels gains the requirements of SNI 06-2489-1991 at least 2 gr/cm 3 . Bulk specific gravity values indicate the magnitude of the density of a mixture from asphalt and their aggregates already pounded or compacted and have the ability to withstand load (Sukirman, 2012) . Figure 2 shows the increase in the bulk specific gravity of 5%-10%. Parabolic line showed regression of the data distribution. Figure 3 The VIM of Limestone and Calcium Hydroxide Mixture Figure 4 shows that there is a degression at the rate of 5%-10% . When the value of VIM is smaller, the more impermeable the layer to water and air. Beside that, the greater the quantity of a mixture from limestone and calcium hydroxide then the lower the VIM except at the rate of 15%. The existence of the filler mixture closes the cavity of the asphalt mixture and proportionates with the decreasing VIM graphic data.
Figure 4 The VMA of Limestone and Calcium Hydroxide Mixture
The data obtained in the VMA has a raise from10%-15% limestone and calcium hydroxide mixture. VMA is the volume of the cavity between the particles in the asphalt concrete. All VMA meet the requirements, that is, to be greater than 15%. With the addition of limestone and calcium hydroxide, the volume of the cavity between aggregate particles becomes larger making the mixture to be filled up with grey, fine aggregate and the filler that were added. The VFA shows that 5%-15% asphalt is included in the requirements, that is, to be more than or equal to 65%. The better the mixture, the greater the VFA. Liquid asphalt would fill the cavities requiring a bond between the particles to merge the materials into one. Figure 6 The Stability of Various Limestone and Calcium Hydroxide Mixture Figure 6 shows a graph of the relationship of the stability from various levels. The greater the quantity of a limestone and calcium hydroxide mixture, the smaller the stability. The decreasing stability can be seen in Figure 6 which shows that every addition from filler caused the stability to decline from 1102,88 kg to 898,72 kg. At the rate of 15%, limestone and calcium hydroxide do not reach the specification of normal asphalt mixture making the addition of mixture is not recommended. With the additional rate of 5%, it decreases a stability ranged from 80-120 kg. The flow on the result is steadily increasing for limestone and calcium hydroxide mixture. The flow from each level does not all fit in the requirements, that is between 10%-15%. However, the flow from the 5% mixture is included in the requirements. The flow is inversely proportional to the stability because the higher the stability, it will lower the flow that generated in accordance with the increasing levels of a mixture.
The calculation result of the optimal mixture based on the test results for each Marshall parameter that meets the standard includes: bulk specific gravity 5%-15%, VIM 5%-15%, VMA 5%-15%, VFA 5%-15%, stability 5%-10% and flow 5%. The values are taken from the average values. Thus, the optimum levels of a mixture of limestone and calcium hydroxide for 5.4% asphalt is 8.75%. Description: Bold writings has no effect to the technical specifications of the average levels, the optimum asphalt = 8.75%. Samples that do not reach the technical specifications average shows the limit of one sample which could not raise or lower the required specifications. For stability, a minimum of 1000 kg is required, however the more it is added, the mixture of limestone and calcium hydroxide is declined. Thus, the addition of more than 15% is not needed. While the melting point occurred, the rate of 5% is still within the limits of the specification and if the percentage rises to 10% the melting point does not include in the specifications.
The comparison value between stability and melting point is also not inputted because the value of melting point already exceeds the standard limits. The value of density, VIM, VMA, and VFA input in the specifications so that the addition of asphalt mixture by using a combination of limestone can be various at different levels. Like the increase levels of limestone and calcium hydroxide to the levels of the asphalt itself, represents the levels of asphalt which is used when the optimum conditions on the normal asphalt mixture obtained is 5.4%.
CONCLUSIONS
The level value of mixture from limestone and optimum calcium hydroxide with Marshall test results is 8.75%. Compared to the stability of pure limestone and pure calcium hydroxide, greater stability on a mixture is obtained. With a basic understanding of existing theory that both materials can be fused together as it has the same element like Ca (calcium), then both materials can be fused and become filler on an existing mixture and resistant to load. If it is compared with a mixture without limestone and calcium hydroxide, the stability of normal mixture is 1400,00 kg, lower than the mixture fused with limestone and calcium hydroxide.
In addition, some other conclusion that can be drawn from the results of this test are: (1) the combined usage of limestone and calcium hydroxide on asphalt concrete mixture would increase the bulk specific gravity of asphalt mixture, increases the value of the VIM and VMA, raises the melting point of asphalt concrete but also lowers the value of the VFA and the stability of asphalt concrete. (2) The combined levels of limestone and calcium hydroxide 5% can generate the highest stability value that is in the amount of 1102.88 kg. There is a degression in the value of stability that is not using a combination of limestone and calcium hydroxide. (3) Level of limestone and calcium hydroxide with asphalt concrete 5.4% is 8.75%. The mixture of limestone and calcium hydroxide is not recommended because it may decrease stability even though it increases the flow or melting point of asphalt concrete. It is suggested to add addictive substances and level proportions which far greater than before, for example: limestone levels should be greater than the calcium hydroxide.
